During the course of our studies on medicinal flowers, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] we found that the methanolic extract of the flowers of Helichrysum arenarium L. MOENCH (Asteraceae, Everlasting in English) was found to inhibit on tumor necrosis factor-a (TNF-a)-induced cytotoxicity in L929 cells. 17) From the methanolic extract, nine glycosides, arenariumosides I-IV 17) and everlastosides A-E, 18) were isolated together with 46 known compounds. As a continuing study on the constituents from H. arenarium, we additionally isolated eight new glycosides named everlastosides F (1), G (2), H (3), I (4), J (5), K (6), L (7), and M (8) together with 7-O-(b-D-glucopyranosyloxy)-5-hydroxy-1(3H)-isobenzofuranone (9) and licoagroside B (10) . This paper deals with the isolation and structure elucidation of 1-8.
The methanolic extract from the dried flowers of H. arenarium (19. 8% from the dried flowers) was partitioned into an EtOAc-H 2 O (1 : 1, v/v) mixture to furnish an EtOAc-soluble fraction (7.6%) and anaqueous phase. The aqueous phase was subjected to Diaion HP-20 column chromatography (H 2 O→MeOH) to give H 2 O-and MeOH-eluted fractions (8.6% and 3.2%, respectively), which was described previously. 17) From the MeOH-eluted fraction, 1 (0.0075%), 2 (0.0041%), 3 (0.0025%), 4 (0.0080%), 5 (0.0012%), 6 (0.024%), 7 (0.0018%), and 8 (0.093%) were purified together with 7-O-(b-D-glucopyranosyloxy)-5-hydroxy-1(3H)-isobenzofuranone 19) (9, 0.039%) and licoagroside B 20) (10, 0.0063%) using normal-and reversed-phase silica gel chromatographies and finally HPLC.
Structures of Everlastosides F (1), G (2), and H (3)
Everlastoside F (1) was obtained as a white powder with negative optical rotation ([a] D 28 Ϫ42.5°in MeOH). In the UV spectrum of 1, absorption maximum was observed at 219 (log e 4.42) nm. The IR spectrum of 1 showed absorption bands at 1718 and 1655 cm Ϫ1 assignable to ester carbonyl and olefin functions and strong absorption bands at 3550 and 1075 cm Ϫ1 suggestive of a glycoside moiety. The positive-ion fast atom bombardment (FAB)-MS of 1 showed a quasimolecular ion peak at m/z 447 (MϩNa) ϩ . The molecular formula, C 17 H 28 O 12 , of 1 was determined by high resolution FAB-MS measurement. Alkaline hydrolysis of 1 with 10% aqueous KOH-50% aqueous 1,4-dioxane (1 : 1, v/v) gave a residue together with angelic acid, which was identified by HPLC analysis of its p-nitrobenzyl derivative.
2,4,5,7,8,10,13) The residue was successively treated with 1.0 M HCl liberated D-glucose, which was identified by HPLC using an optical rotation detector. 3, 11, 12, 17, 18) The 1 H-and 13 C-NMR (CD 3 OD, Table 1 ) spectra of 1, which were assigned by various NMR experiments, 21) showed signals assignable to two The connectivities of glycopyranosyl parts were determined by a heteronuclear multiple-bond correlations (HMBC) experiment on 1. Namely, long-range correlations were observed between the terminal-Glc-1-proton (1Љ-H) and the inner-Glc-6-carbon (d C 69.5, 6Ј-C) and between the innerGlc-1-proton (1Ј-H) and the angeloyl ester carbonyl carbon (d C 167.7, 1-C) (Fig. 1) . On the basis of the above-mentioned evidence, the structure of everlastoside F was determined to . Finally, the connectivities of the acyl group and the glycosyl linkages in 2 were elucidated on the basis of HMBC experiment, which showed long-range correlations between the following proton and carbon pairs as shown in Fig. 1 : the 1-protons and the angeloyl ester carbonyl carbon (d C 169.1, 1Ј-C), the Glc-1-proton (1Љ-H) and the 2-carbon (d C 79.9), and the Api-1-proton (1ٞ-H) and the Glc-6-carbon (d C 68.9, 6Љ-C). Consequently, everlastoside G was determined to be 1 The position of the methoxy group in 3 was also clarified by nuclear Overhauser effect spectroscopy (NOESY) experiment, which showed NOE correlations between the methoxy proton and the both aromatic protons (4-H and 6-H). The connectivities of the glycosyl linkages in 3 were elucidated on the basis of HMBC experiment, which showed long-range correlations were observed between the terminal-Glc-1-proton (1Љ-H) and the inner-Glc-6-carbon (d C 70.5, 6Ј-C), and between the inner-Glc-1-proton (1Ј-H) and the 7-carbon (d C 158.2). Thus, the structure of everlastoside H was constructed as 7-hydroxy-5-
Structures of Everlastosides I (4), J (5), and K (6) Everlastoside I (4) 
Structures of Everlastosides L (7) and M (8) Everlastoside L (7), [a] D
22 ϩ34.5°(MeOH), was obtained as an amorphous powder. The molecular formula, C 19 H 32 O 13 , of 7 was determined from the positive-ion FAB-MS and by high resolution positive-ion FAB-MS. In the UV spectrum of 7, absorption maximum was observed at 329 (log e 4.07) nm. The IR spectrum of 7 showed absorption bands at 3433, 1716, 1686, 1655, 1541, 1509, 1458, and 1073 cm Ϫ1 assignable to hydroxyl, ester carbonyl, a,b-unsaturated carbonyl, and ether functions and aromatic ring. The enzymatic hydrolysis of 7 with tannase liberated 4-(3Ј-glucopyranosyloxy-4Ј-hydroxyphenyl)-3-buten-2-one 27) (7a) and caffeic acid. 28) The acid hydrolysis of 7a liberated D-glucose, which was identified by HPLC analysis. 
Experimental
The following instruments were used to obtain physical data: specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); UV spectra, Shimadzu UV-1600 spectrometer; IR spectra, Shimadzu FTIR-8100 spectrometer; 1 H-NMR spectra, JEOL JNM-LA500 (500 MHz) and EX-270 (270 MHz) spectrometers; 13 C-NMR spectra, JEOL JNM-LA500 (125 MHz) and EX-270 (68 MHz) spectrometers with tetramethylsilane as an internal standard; FAB-MS and high resolution FAB-MS, JEOL JMS-SX 102A mass spectrometer; HPLC detector, Shimadzu RID-6A refractive index and SPD-10A UV-VIS detectors; HPLC column, Cosmosil 5C 18 -MS-II (Nacalai Tesque, Inc.) (250 mmϫ4.6 mm i.d.) and (250 mmϫ20 mm i.d.) columns were used for analytical and preparative purposes, respectively.
The following experimental conditions were used for chromatography: normal-phase silica gel column chromatography (CC), silica gel 60N (Kanto Chemical Co., Ltd., 63-210 mesh, spherical, neutral); reversed-phase silica gel CC, Diaion HP-20 (Nippon Rensui) and Chromatorex ODS DM1020T (Fuji Silysia Chemical, Ltd., 100-200 mesh); normal-phase TLC, precoated TLC plates with silica gel 60F 254 (Merck, 0.25 mm); reversed-phase TLC, pre-coated TLC plates with silica gel RP-18 F 254S (Merck, 0.25 mm); reversed-phase HPTLC, pre-coated TLC plates with silica gel RP-18 WF 254S (Merck, 0.25 mm), detection was achieved by spraying with 1% Ce(SO 4 ) 2 -10% aqueous H 2 SO 4 , followed by heating.
Plant Material This item was described in a previous report. 
Alkaline and Acid Hydrolysis of Everlastosides F (1), G (2)
A solution of 1 or 2 (each 6.0 mg) in 10% aqueous KOH-50% aqueous 1,4-dioxane (1 : 1, v/v, 1.0 ml) was stirred at 37°C for 3 h. The reaction mixture was neutralized with Dowex HCR W2 (H ϩ form) and the resin was removed by filtration. Evaporation of the solvent from the filtrate under reduced pressure yielded a residue. A part of residue was dissolved in (CH 2 ) 2 Cl 2 (2.0 ml) and the solution was treated with p-nitrobenzyl-N-NЈ-diisopyopylisourea (10 mg), then the whole was stirred at 80°C for 1 h. The reaction mixture was subjected to HPLC analysis [column: YMC-Pack ODS-A, 250ϫ4.6 mm i.d.; mobile phase: MeOH-H 2 O (70 : 30, v/v); detection: UV (254 nm); flow rate: 0.9 ml/min] to identify the p-nitrobenzyl ester of angelic acid (t R 16.0 min), respectively. The rest of residue in 1 M HCl (1.0 ml) was heated at 80°C for 1 h. After cooling, the reaction mixture was neutralized with Amberlite IRA-400 (OH Ϫ form) and then the resin was removed by filtration. Removal of the solvent from the filtrate under reduced pressure, the residue was separated by Sep-Pak C18 cartridge column (H 2 O→MeOH). The H 2 Oeluted fraction was subjected to HPLC analysis under the following conditions: HPLC column, Kaseisorb LC NH 2 -60-5, 250ϫ4.6 mm i.d. (Tokyo Kasei Co., Ltd., Tokyo, Japan); detection, optical rotation [Shodex OR-2 (Showa Denko Co., Ltd., Tokyo, Japan); mobile phase, CH 3 
